Endothelium-derived relaxing factor modulates endothelin action in afferent arterioles.
Endothelin is a potent vasoconstrictor, whereas endothelium-derived relaxing factor (EDRF) is a potent vasodilator. Both are produced by the endothelium. Although they have been studied extensively in large vessels, little is known about their actions in renal microvessels. Using microdissected rabbit afferent arterioles, we studied the vascular response to synthetic endothelin and its interaction with EDRF and the effect of endothelin on renin release. Afferent arterioles were either microperfused in vitro at 60 mm Hg to measure luminal diameter or incubated without microperfusion to assess renin release. When added to the bath, 10(-10) or 10(-9) M endothelin decreased the diameter by 32 +/- 8% (n = 7, p less than 0.01) or 76 +/- 7% (p less than 0.0001), respectively. Pretreatment with Nw-nitro L-arginine, which inhibits synthesis of EDRF, decreased basal diameter by 15 +/- 1% (p less than 0.001) and augmented endothelin-induced constriction; decrease in diameter with 10(-10) M endothelin was 78 +/- 10% (n = 4, p less than 0.01 versus nontreated). In afferent arterioles preconstricted by endothelin, acetylcholine at concentrations of 10(-8) to 10(-5) M increased the diameter in a dose-dependent manner. Basal renin release was 0.62 +/- 0.15 ng angiotensin I/hr/afferent arterioles/hr (n = 13) and was not affected by endothelin (10(-10) to 10(-6) M). Increase in renin release by isoproterenol was the same in afferent arterioles pretreated with vehicle or endothelin (10(-7) M; delta, 0.49 +/- 0.21 versus 0.42 +/- 0.19; n = 13).(ABSTRACT TRUNCATED AT 250 WORDS)